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I Claim: 

1. A method of optimizing A:he implementation of 
a piezoelectric resonator-based network, comprising the 
following steps: 

decomposing an original /resonator in the network 
into a pair of series connected/ resonators to add an 
additional electrode to the network; 

connecting the pair of resonators to a shared 
electrode to be mounted to sJ surface of the piezoelectric 
material ; 

placing the additional electrode on a surface of 
the piezoelectric materia l, o pposing the surface to which 
the shared electrod^ls Counted; and 

matchi^f the pbmposite characteristics of the 
series connected resory&tors with those of the original 
resonator /to preserv^ the original characteristics of the 
network . , 

The method of claim 1 in which the 
piezoelectric resonator has first and second electrodes on 
opposlng\surf aces /of the piezqeieGtrtc~~material , and the 
added electrocle *s placed on the same surface of the 
piezoelectric mafterial as the first electrode is placed. 

3. The method of claim 1 in which decomposing an 
original resonator comprises: 

locating a piezoelectric resonator in the 
network ; anc 
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replacing the resonator with yfcwo series connected 
resonators jproare connected only to/each other at the 
shared electrode. 

4 . The method of claim jL in which matching the 
composite characteristics ofth^ series connected 
resonators with tpose o^r the original resonator comprises: 

placing twoyfelectrojaes on one surface of the 
piezoelectric material ; anc 

placing /the shared electrode on the other surface 
10 of the material iYi over J^ppina; relation_to the two 
electrodes to create the pair of series connected 
resonators . 

The me/bhod y6f claim 4 in which the electrodes 
are placed to creat^JjQfro series connected resonators each 
15 with twice the capacitance of the original resonator. 

f*)>A^ 6. A piezoelectric resonator comprising: 

a layer of piezoelectric material ; 
a pair of electrodes mounted on one surface of 
the piezoelectric material/ and 
2 0 a third electrode mounted on an opposing surface 

of the piezoelectric material, 

each electro&e of the pair mounted in 
overlapping relation /to the third electrode to create two 
series connected resonators that are copm«cted===on^y==to 



resonators . 




2 5 ea^h = 2ath^a^at--the third electrode, 
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f&MS f 7 . The pigatSelectryl 
which the two ^ries^conne^tf 
capacitance . 



resonator of claim 6 in 
resonators have equal 



The piezoelectric resonator of claim j* in 
which each electrode of the pair is for connection to 
other circuitry. 

A P^ ezoelectr ^- c resonator-based T 

comprising: 

a pair of series connected piezc 
resonators sharing a first electrode; 

a shunt element connected the first electrode 
and to a signal ground; and 

a third piezoelectric/' resonator series connected 
to one of the pair of s^f ies cdffinectjed resonators or to 
the shunt element ajfe^a second 'electrode, 




resonator ^and the piezoelectric 

J> 



the thj 

^resonator o^the third resonator "and the shunt element 



being th^ only connections to the second electrode. 

Q*'y6. The piezoelectric resonator-based network of 
2 0 claim ft in which the shunt element comprises a 
piezoelectric resonator . 

' A. The piezoelectric resonator-based network of 

claim in which the third resonator is series connected 
to one of the pair of series connected resonators to place 
2 5 electrodes on opposing surfaces of the piezoelectric 

material for connecting the network to other circuitry. 



- 29 - 



MLB:kae 3008-33751 (I) December 3, 1990 



PATENT 




12. The piezoelectric resonator-based network of 
claim 9 in which the ttfiird resonator is series connected 
to the shunt elej&SJvfyto place signal ground on an opposing 
surface of the piezoelectric material from other 
^electrodes that correct the network to other circuitry. 

*f m y& . A piezoelectric resonator-based pi network 
comprising: 

a first pair of resonators sharing a first 
electrode for connection to other circuitry; 
10 /Ki a second pair of resonators sharing a second 



electrode for connection to other circuitry; and 

a series connected pair of resonators comprising 




a resonator from each of the first and second pairs and 
sharing a third electrode, the series connected pair being 
15 the only connections to the third electrode. 

3* 1.JL • The piezoelectric resonator-based network of 
claim ^3^4 in which the pair of series connected resonators 
place electrodes on the same surface of the piezoelectric 
material for connecting the network to other circuitry. 

15. A piezoelectric resonator-based L network 




comprising : 

a first 
connection to 

a shunt 
at the first electr 

a secon 
resonator or to 




luding a first electrode for 



ected to the first resonator 

series connected to the first 
element at a second electrode , 
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d the f ir st resonator or 
nt element being the only 
trode . 



in ^ 




The piezoelectric resonator-based network of 
claim in which the second resonator is series connected 
to the first resonator to place electrodes on the same 
surface of the piezoelectric material for connecting the 
network: to other circuitry. 

17. The piezo^^ctjric resonator-based network of 
claim 15 in which ther shiHft^lement comprises a third 
piezoelectric resorlato3C£_---*-^ 



(0 
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